[Purpose] The purpose of this study was to clarify the effect of cervical stabilizing exercises in the standing position and the supine position on the strength and endurance of deep neck muscles (DNM).
INTRODUCTION
Although the pathological causes of neck disorders are not clear revealed, muscle fatigue generated by maintaining muscular contraction to fix head posture in different positions is known as one of the causes of chronic cervical pain 1, 2) . Among recent therapeutic exercises, there is increasing interest in, understanding the effect of cervical stabilizing exercise, not only to prevent neck disorders, but also to reduce chronic cervical pain. These exercises induce cervical vertebra to maintain a neutral position by strengthening the deep muscles, such as the longus colli and the longus capitis, that play a major role in maintaining spinal stability. Patients with cervical pain show reduced strength and endurance in deep muscles, as well as a reduced ability to retract the lower jaw compared to normal people, according to many studies. Moreover, there is a report that stabilizing exercise is very effective at reducing chronic cervical pain and improving neck function 3) . It is also reported that exercise has great impact on the strength and endurance of deep muscles 4) . Among the widely known methods, there is a method that uses a sling 5) and a cervical flexion exercise in the supine position 6) , and a method that uses a pressure biofeedback unit (PBU) 7) . However, these methods require equipment and a room to lie down in, which is difficult for students or office workers who lack space. Despite this difficulty, there is no adequate study on an easier cervical exercise method that can be performed in a standing position. Therefore, the purpose of this study was to compare the effect of a cervical stabilizing exercise in the standing position, which is easier and convenient, with that of an exercise performed in the supine position, which is generally used.
SUBJECTS AND METHODS
From among 230 normal male and female students attending G College in G city, we chose 40 students who were clearly seen to have forward head posture. They were randomly divided into a standing group of 20 (10 males and 10 females), and a supine group of 20 (10 males and 10 females). This study excluded subjects who had problems in their muscular, skeletal, or nervous systems, those who had undergone cervical vertebra surgery, those with systemic diseases, or those with neck pain that accompanied a fracture. The study subjects were informed about the purpose and procedures of this study and agreed to participate voluntarily. The standing group had an average age of 23.1±1.4 years, an average height of 166.3±7.8 cm, and an average weight of 63.8 ± 12.5 kg, while the supine group had an average age of 23.7 ± 1.8 years, an average height of 166.8 ± 8.9 cm, and an average weight of 62.1 ± 9.9 kg. Gender was analyzed by the Chi-square test and age, height, and weight were analyzed by the independent t-test. Since there were no statistically significant differences (p > 0.05), we assumed that the two groups were homogeneous.
The cervical stabilizing exercise in the standing position was a modified version of a chin tuck that Wright et al. 8) suggested for correcting cervical position. This exercise involves leaning against a wall and maintaining a normal curve of the waist and pelvic area, placing a 5-mm thick notebook or book behind the head, and tucking the chin while maintaining the book against the wall with the whole head. The therapist varies the thickness of the book according to individual differences and prevents the patient from using superficial muscles, such as the upper trapezius, semispinalis capitis, and sternocleidomastoideus (SCM). The exercise was performed in five sets. Each set lasted for five minutes with a one-minute break between the sets. As the intervention progresses, static strength and muscle endurance increase, and the therapist increases the weight and resistance by increasing the thickness of the book. For the cervical stabilizing exercise in the supine position, subjects lay on a bed and bent their hip and knee joints to remove lumbar lordosis. The therapist put a PBU behind the neck and asked the subjects to push with maximum voluntary contractile strength (MVCS) and maintain the pressure at ±2 mmHg by using only deep muscles for strength training. The subjects were then asked to maintain a pressure of 80 mmHg pressure between MVCS, within a ±2 mmHg range for endurance training. Each set lasted for five minutes, and five sets were performed with a one-minute break between sets 4) . Both the standing group and the supine group exercises were performed three times a week for six weeks and therapists who had over 10 years of experience conducted the exercises. strength and endurance of the DNM were measured by revising the cranio-cervical flexion test (CCFT). The length of time that a patient can maintain MVCS is measured for atrength. The length of time that a patient can maintain base pressure between MVCS is measured for endurance. The revised CCFT used a PBU (Chattanooga Group, Australia) and was performed by three examiners. The PBU was placed behind the neck with the subjects in supine position. The base pressure was set at 80 mmHg and the subject was asked to tuck his or her chin and push his or her head back against the bed. Examiner 1 observed the pressure guage. Examiner 2 checked the subject's posture for chin position for static muscle contraction of the cervical spine, while checking SCM contraction using the index and middle fingers. Examiner 3 timed the sets using a stopwatch. The time period of strength and endurance was checked whenever the subject lifted his or her chin, the SCM released contraction, or the pressure guage showed a more than ± 2 mmHg change. The times of strength and endurance were measured both before and after the exercise intervention.
The experimental results were statistically analyzed using SPSS 12.0 KO (SPSS, Chicago, IL, USA). After the general characteristics of the subjects were determined, the paired t-test was used to compare pre-and post-intervention strength and endurance in each group. Differences between the two groups were tested using the independent t-test. The level of statistical significance, α, was chosen as 0.05.
RESULTS
Both the standing and supine groups showed significant changes in strength and endurance between pre-and postintervention ( Table 1 ). The independent sample t-test showed that there were no statistically significant differences in strength and endurance between the two groups before and after the intervention, or between the within group changes in strength and endurance (Table 2) . 
DISCUSSION
This study examined the effect of cervical stabilizing exercises in the standing position and the supine position on the strength and endurance of DNM. There have been many preceding studies of cervical stabilizing exercise in the supine position. In the study done by Chiu et al., patients with chronic cervical pain did six weeks of deep flexor exercise. The results showed that the pain level and disability index of the experimental group significantly decreased, and the strength of the neck muscles significantly increased, compared to the control group 9) . Falla et al. reported that strengthening deep neck flexors reduced neck pain patients' symptoms and enhanced their ability to maintain the correct cervical vertebrae position 10) . Jull et al. reported improvement in flexor strength in chronic neck pain patients who did cranio-cervical flexion exercises and cervical flexion exercises for seven weeks in order to improve the strength and endurance of their neck flexors 11) . O'Leary measured 50% maximal voluntary contraction in two groups, who performed six weeks of cranio-cervical flexion exercise (n=27) or cervical flexion exercise (n=23), selected from 50 females with chronic mild neck pain, and reported that both groups showed significant improvements 12) . Hagberg et al. reported that exercises for isometric strength and endurance for the neck and shoulders helped to reduce cervical pain and movement recovery 13) . Similarly, the result of our present study showed an increase in strength and endurance of the DNM of the group which performed a cervical stabilizing exercise in the supine position (p < 0.05). In a similar study related to cervical stabilizing exercise in the standing position, Kjellman and Öberg conducted McKenzie exercises for three weeks for 77 patients with neck pain, and reported reduced pain intensity and Neck Disability Index 14) . Wright et al. (2000) reported that temporomandibular disorder (TMD) patients, who both TMD self-management and posture training, improved TM joint and neck pain as well as trapezius and masseter pain, compared to the patients who only did TMD self-management 8) . However, the chin tucks performed in this study were only used for posture training. The difference in this study was that a book was placed behind a subject's head to provide the resistance. In this study, the group with cervical stabilizing exercise in the standing position showed improvement in the strength and endurance of DNMs (p < 0.05).
The results of the present show that there was no statistically significant difference in the strength and endurance before and after the intervention between the standing group and the supine group. However, the standing group showed a greater improvement in strength, and the supine group showed a greater improvement in endurance. This result seems to be due to the increased weight and thickness of books used by the standing group when exercising. If the thickness and weight of the books were to remains the same and the time period for one set were increased, endurance would also improve in the standing group. The results of this study show that cervical stabilizing exercises in both the standing and a supine positions, have a positive effect on the strength and endurance of DNM. For the patients who cannot perform exercises in the supine position due to time or space limitations, this study demonstrates that the exercise in the standing position could be taught so that they can easily do the exercise at school and or at work.
